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A TONAL ANALYSIS OF CONTEMPORARY TAI KHUEN VARIETIES
1
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<wyn_owen@sil.org> 
Abstract 
This paper presents an analysis of the tones of five contemporary Tai Khuen varieties in 
order to investigate the differences in the number of distinctive tones reported in the 
literature. The present study shows that while some contemporary speakers have a tone 
system with six tones, most speakers have only five tones. Comparison of the distribution 
and phonetic characteristics of the tones in the contemporary varieties with previous 
studies shows that the five tone system was derived by the coalescence of two tones in the 
six-tone system. Investigating the factors that determine which tone system a particular 
contemporary speaker uses leads to the conclusion that language contact with five-tone 
Shan was the cause of the change.  
Keywords: Phonetics; Tones; Language contact  
ISO 639-3 Language codes: shn, kkh 
1 Introduction 
Understanding the tone system of any particular language is important not only in its own right but for cross-
linguistic purposes as well. For example, tonal distributional patterns have been used as key criteria in the 
classification of Southwestern Tai (SWT) languages (Chamberlain 1975:50; Robinson 1994:141; 
Edmondson 2008:194-195). In the literature on Khuen phonology, different authors writing at different times 
have reported different numbers of distinctive tones. This means that in order to fully understand Khuen 
tones, there is a need for a synchronic description of the tone systems of Khuen varieties from various 
locations. Such a description can form a basis for investigating the origin of the differences reported in the 
literature. Furthermore such a description is an important element in evaluating the adequacy of the 700-year 
old Khuen writing system for representing contemporary spoken Khuen. This study is therefore based on the 
analysis of contemporary data from Khuen speakers from various Khuen communities. The distributional 
patterns of the tones will be established and the phonetic characteristics of each tone will be described in 
detail as a basis for comparison between different Khuen varieties. 
The remainder of this section provides a brief introduction to Khuen culture and language and in 
Section 2 previous research on Khuen tones is summarised and compared and calibrated with Pittayaporn's 
(2009a:267-282) reconstruction of the tonal history of Tai languages. Sections 3 and 4 respectively describe 
the methodology and present the findings of the present study. Section 5 presents some implications of the 
work and makes suggestions for further research. 
1.1 Khuen culture 
Khuen (kʰɯ̌n) is a Tai language spoken primarily in the Keng Tung basin of Eastern Shan State, Myanmar 
where there are estimated to be 115,000 Khuen (Lewis 2009). Lewis further estimates a population of 6,280 
in Khuen communities in Northern Thailand. Shliessinger (2003:90) reported one Khuen village of around 
600 inhabitants in Laos.  
The Khuen are valley-dwelling wet rice growers ─ one of many common characteristics of Tai groups 
(Lebar et al. 1964:187). Khuen culture has been strongly influenced by that of the Lan Na kingdom founded 
by Mang Rai in the late 13
th
 Century A.D. and based in Chiang Mai (Wyatt 2003:70). The adoption of the 
Lan Na script coupled with the prominent role of the Buddhist clergy in the intellectual life of the 
community were strong factors in support of Khuen language use and literacy (Penth 1994:13; Peltier 
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1993:20). Khuen literacy continues to be strongly promoted by Buddhist temples and the Khuen Cultural and 
Literature Committee based in Keng Tung (Peltier 1993:21; Owen 2008:5). 
1.2 Khuen language 
Khuen belongs to the Southwestern branch of the Tai language family (Li 1964:7; Pittayaporn 2009a:301). 
The linguistic classification of Khuen as Southwestern Tai (SWT) is not disputed in the literature although 
various models have been proposed for subdividing SWT (for example Chamberlain 1975:50; Robinson 
1994:141; Pittayaporn 2007a:10-11). The classification tree in Figure 1 is adapted from Diller (2008:7) and 
places
2
 Khuen in the broader context of the Tai-Kadai languages. 
 
    TAI-KADAI    
        
        
Kam-Tai    Hlai (Li)   Kra (Geyang) 
(Zhuang-
Dong) 
   Baoding   Gelao 
    Tongshi   Lachi 
    Yuanmen   Laha 
    Heitu   Buyang 
       En 
       Qabiao 
        
Kam-Sui  Lakia  Tai (Zhuang-
Tai) 
   
Kam  Be      
Sui        
Maonan        
Mulam (Mulao)        
Then    (Northern) (Central)  (Southwestern) 
Mak    Bouyei S. Zhuang  Lue (Dai) 
Chadong    N. Zhuang Nùng  Thai 
…    Yai Tày  S. Thai 
    Saek …  Lanna 
    Mène   Lao 
    …   Black, White, Red Tai 
       Phu Tai 
       Shan 
       Dehong 
       Khamti 
       Phake, Aiton 
       (Ahom) 
       Khuen 
       … 
Figure 1: Classification tree of the Tai-Kadai languages (adapted from Diller 2008:7) 
Tai languages in general display many common characteristics. Basic constituent order is Subject-
Verb-Object (see Morey 2005:288-303 for a good discussion of this). In common with many other languages 
in Southeast Asia the Tai languages are isolating in structure and a high proportion of morphemes are 
monosyllabic (Morey 2005:208). Nevertheless Pittayaporn (2009a:40) argues that a sesquisyllabic 
reconstruction for Proto-Tai best accounts for the variation in comparative data. Many polysyllabic words in 
modern varieties are loan words. For Khuen in particular, Petsuk (1978:26) asserts that most of the words 
with more than one syllable are loan words from Burmese, Pali, Sanskrit and English. Notwithstanding, there 
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are many polysyllabic words in Khuen which are not loan words. Just as Hudak (1990:38-40) described for 
Standard Thai, Petsuk (1978:56-67) showed that affixation, compounding and reduplication are productive 
derivational processes in Khuen. 
The diagram in Figure 2 represents the Khuen syllable types described in Petsuk (1978:26-29). As can 
be seen from the parentheses, the second consonant in the onset is optional, as is the consonant coda. The 
onset and rime on the other hand are compulsory. The minimal syllable consists of a consonant onset 
followed by a vowel nucleus with a distinctive tone. The maximal syllable consists of a consonant cluster 
onset followed by a vowel nucleus and with distinctive tone and a consonant coda. Initial consonant clusters 
are limited to /kw/ and /kʰw/ in natural Khuen words although various other clusters occur in loan words 
from Burmese and Shan.  
 
   σ    
       
       
 O    R  
       
       
    N Co T 
       
       
C  (C)  V (C) T 
       
/k/  /w/  /a:/ /n/ /-¹/ 
Figure 2: Khuen syllable structure (based on Petsuk 1978:26-29) 
As shown for Khuen in Figure 2, Tai languages in general exhibit lexical tone, that is, the pitch of the 
word can change the meaning of a word (Yip 2002:1). In fact some additional laryngeal feature such as 
glottalisation or creakiness is often found to play a crucial role in making a particular tone distinctive (Morey 
2005:113). Patterns of tonal distribution are one of the most important features in comparing Tai varieties 
(Gedney 1972:423). The standard framework for analysing and describing tone systems in Tai languages is 
the Gedney tone box framework as set out in Figure 3 (Gedney 1972). The framework is based on the 
historical reconstruction of Proto-Tai (PT) and consists of the cross tabulation of four categories of PT initial 
consonants with five categories of PT tones resulting in 20 separate tone boxes representing mutually 
exclusive environments.  
 
  PT tones 
  A B C D-Short D-Long 
Voiceless friction sounds 
   *s, *hm, *ph, etc. 
A1 B1 C1 DS1 DL1 
Voiceless unaspirated stops 
   *p, etc.    
A2 B2 C2 DS2 DL2 
Glottal 
   *ʔ, *ʔb, etc. 
A3 B3 C3 DS3 DL3 
 
 
Initials at 
time of 
tonal 
splits 
Voiced 
   *b, *m, *l, *z, etc.   
A4 B4 C4 DS4 DL4 
  Smooth
3
 syllables Checked
4
 syllables 
Figure 3: Gedney's tone box framework (adapted from Gedney 1972:434) 
Although the Gedney box framework provides 20 separate tone boxes, in general a particular Tai 
language will have between 4 and 7 distinctive tones (Morey 2005:115). In determining the number of tones 
for a particular variety the convention is to number each distinctive tone on smooth syllables but to associate 
the tones on checked syllables with the smooth syllable tone to which it is most similar phonetically. 
                                                 
3
  Also known as 'live syllable', this is a syllable ending in a voiced sound, i.e. a vowel, semi-vowel or nasal. 
4
  Also known as 'dead syllable' this is a syllable ending in one of the voiceless stops p, t, k, or ʔ. 
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Pittayaporn (2009a: 267-282) reconstructed the PT tones as register complexes comprising pitch height, 
pitch contour, vowel duration and voice quality. The phonetic characteristics of the tones are described in 
Table 1.  
Table 1: Phonetic Characteristics of PT Tones (adapted from Pittayaporn 2009a:271) 
 *A *B *C *D 
Pitch Height Mid Low High Low 
Contour Level Rising Falling Rising 
Vowel Duration  Long Short  
Voice Quality Modal Creaky Glottal Constriction Creaky5 
  
 
 
 
   
 
It is generally accepted that some time after PT diversified into various daughter languages tone splits 
occurred, conditioned primarily by the laryngeal features of the initial consonants (see Pittayaporn 
2009a:24). All modern varieties display evidence of a split between onsets that at the time of the splits were 
voiced and onsets that were voiceless, but aspiration, glottalisation and frication have caused additional splits 
in some languages (Pittayaporn 2009:241). Pittayaporn (2007b:1421-1422) proposed three mechanisms for 
tone change. These are briefly summarised in Table 2.  
Table 2: Mechanisms for Tone Change (Pittayaporn 2007b:1421-1422) 
No. Change Mechanism Description of Change Mechanism 
1. Segment-tone 
interaction 
initial pitch is normally lower after a voiced onset, but some languages have 
higher initial pitch after a voiced onset; the pitch at the end of a syllable is not 
affected by the interaction between the initial consonant and the initial pitch. 
2. Contextual variation the phonetic realisation of a tone varies with the phonetic and phonological 
context. There are two kinds of variation: contour reduction and peak sliding. 
a. Contour reduction Dynamic tones are realised with reduced contours. The tonal onset is not 
affected by contour reduction 
b. Peak Sliding It is more likely for the peak of a tonal contour to more rightward than 
leftward. The tonal onset remains the same, but the peak is delayed. 
3. Perceptual 
maximisation 
Tonal contours may change to become more easily distinguished from other 
tones in the same system. 
 
These mechanisms can be used to explain how modern tonal reflexes develop from the PT tones. In 
the present context they will be used in Section 2.2 to sketch a possible pattern of development of modern 
Khuen tones from the PT tones. 
2. Synthesis of previous research 
In this section previous research on Khuen tones is presented to provide both the context and motivation for 
the present study. The map in Figure 4 shows selected village tracts
6
 and specific village locations around 
Keng Tung which is the heartland of Khuen language use and therefore the main area of focus for this study. 
                                                 
5
 In Pittayaporn's original table (Table 6-20, p271) the voice quality of *D is not stated, but it is explicitly 
described as creaky on p277. 
6
 In Myanmar a village tract (or 'village cluster') is an administrative unit immediately below the township and 
above the village. The number of villages in a particular village tract varies depending on the population: the 
mean number of villages per village tract is 4.7. 
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Figure 4: Map of selected village tracts around Keng Tung 
The shading on the map shows two areas that have been associated with different varieties of Khuen in 
the studies described in Section 2.1. The Kang Murng
7
 area to the north west of Keng Tung city is comprised 
of four village tracts namely Doi Long, Wat Sao, Kat Htai and Kat Tao. By contrast the Murng Lang village 
tract lies to the east of Keng Tung city. The village tracts of Kat Fah to the northeast and Yang Keng to the 
north are also shown because the home villages of some of the informants in this study lie in these village 
tracts. The map also shows that the Kang Murng area as well as the village tracts of Yang Keng and Kat Fah 
are better served by the main roads from Keng Tung than is Murng Lang. This implies that Murng Lang 
inhabitants are less likely to come into contact with non Khuen speakers than are people living in the other 
areas. 
The following section presents an overview of previous research on Khuen tones where the focus will 
be on the number of tones and the patterns of distribution. Details of the phonological characteristics of the 
tones will be given in the discussion in Section 2.2.  
2.1 Overview of Khuen tone research 
Egerød described Khuen phonology and script but did not identify his phonological description with any 
particular location or variety other than stating that his research ‘commenced with a stay in Kengtung in 
1957’ (1959:123). He identified six distinctive tones and described their distribution which is laid out in 
Figure 5.  
                                                 
7
 The Romanised spelling of place names in this paper follows local conventions where these exist and otherwise 
attempts to represent Khuen phonetic pronunciation rather than historical derivation. Gedney ([1964] 1994:977) 
refers to 'Klang Muong Khuen' and Petsuk (1978:2) refers to 'Khün Kang Muang'. 
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  A B C DS DL 
1. Voiceless friction sounds 
2. Voiceless unaspirated stops 
1 
3. Glottal 
3 5 2 3 
4. Voiced 
2 
4 6 6 4 
Figure 5: Tone distribution in Keng Tung Khuen from Egerød (1959:127) 
In 1964 Gedney collected extensive field notes on two varieties of Khuen (‘Klang Muong Khuen’ and 
‘Baan Veng Khuen’) although these were not published for another 30 years (Gedney [1964] 1994a; Gedney 
[1964] 1994b). The informant for Klang Muong Khuen was born in Keng Tung whereas the informant for 
Baan Veng Khuen was from the village of Baan Veng
8
, which lies about 5 miles east of Keng Tung. The 
tonal systems and realisations of individual tones were the same for the two varieties. Gedney identified six 
distinctive tones
9
 whose distribution is laid out in Figure 6. 
 
  A B C DS DL 
1. Voiceless friction sounds 
2. Voiceless unaspirated stops      
1 
3. Glottal 
3 5 2 3 
4. Voiced 
2 
4 6 6 4 
Figure 6: Tone distribution in Khuen varieties from Gedney ([1964] 1994a; [1964] 1994b) 
Petsuk (1978:2) asserted that there were three varieties of Khuen, namely, ‘Khün Kang Muang’, 
‘Khün Muang Lang’ and ‘Weng Khün’. She described in detail the phonology of ‘Khün Kang Muang’. The 
principal informant for her study was from Ban Hai
10
, a village about 5 kilometres from Keng Tung in the 
Kat Htai village tract (Petsuk 1978:4). Petsuk identified five distinctive tones whose distribution is laid out in 
Figure 7. The most notable feature of this distribution is the lack of tone split in the B and DL columns. Also 
notable is that Tone 2 exhibits tonal sandhi: the selection of one of its two phonetic variants is primarily 
determined by the pitch height of the preceding syllable. 
 
  A B C DS DL 
1. Voiceless friction sounds 
2. Voiceless unaspirated stops     
1 
3. Glottal 
4 2 
4. Voiced    
2 
3 
5 5 
3 
Figure 7: Tone distribution in Kang Murng Khuen from Petsuk (1978:109) 
In addition to the foregoing studies of Khuen around Keng Tung, there are two studies of Khuen 
communities in Thailand. Akharawatthanakun (2012) studied Khuen along with four other Tai languages 
spoken in Nan Province. She identified six distinctive tones whose distribution is laid out in Figure 8. 
 
  A B C DS DL 
1. Voiceless friction sounds 
2. Voiceless unaspirated stops       
1 
3. Glottal 
3 5 2 3 
4. Voiced    
2 
4 6 5 4 
Figure 8: Tone distribution in Khuen of Nan Province from Akharawatthanakun (2012) 
Kullavanijaya et al. ([1998] 2000) studied 88 Tai speech varieties in China, Vietnam, Laos and 
Thailand. Particular attention was paid to the tone systems which were used to determine subgroups of SWT. 
They identified six distinctive tones for Khuen in Chiang Mai Province Thailand and noted ‘a rather peculiar 
phenomenon in Tai Khuen, i.e. C123, has merged with DL4’ (Kullavanijaya et al. [1998] 2000:282). 
                                                 
8
 The present convention is to write 'Wan Weng' as in the map in Figure 4. 
9
 Note that the tone labels are changed to make them consistent with other authors presented in this chapter. 
10
 The present convention is to write 'Wan Hai' as in the map in Figure 4. 
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Although the authors do not make the point, the implication of their observation is that for this Khuen variety 
B≠DL. The distribution is laid out in Figure 9, where ‘-’ denotes cells for which no information was 
reported.  
 
  A B C DS DL 
1. Voiceless friction sounds - - 
2. Voiceless unaspirated stops 
1 
- - 
3. Glottal 
3 5 
- - 
4. Voiced    
2 
4 6 - 5 
Figure 9: Tone distribution in Khuen of San Patong from Kullavanijaya et al. ([1998] 2000:281) 
2.2 Discussion 
The six tonal systems described in the previous section are compared in Table .  The studies are grouped 
according to geographical location and listed chronologically within each group. The numbers in boldface in 
the table are the tone labels. Where the authors provided sufficient detail of the phonological characterisation 
of the tones, this information is included. The phonological characterisation is based on the system proposed 
by Chao (1930) in which a five-point scale is used with '5' representing the highest pitch and '1' the lowest 
pitch. Although most authors specified which tones the tones on checked syllables were phonetically similar 
to, only Akharawatthanakun provided sufficient detail to include the phonological characterisation for 
checked syllables. 
Table 3: Comparison of tone systems from previous Khuen research 
 Keng Tung Township Thailand 
 Keng 
Tung 
Murng Lang Kang Murng Chiang Mai Nan 
Tone Box 
Reference 
Egerød 
(1959) 
Gedney 
(1964) 
Gedney 
(1964) 
Petsuk 
(1978) 
Kullavanijay
a et al. 
(1998) 
Akharawatthanak
un (2012) 
A1 
A2 
1 
/35/ 
1 
/35/ 
1 
/35/ 
1 
/15/ 
1 
1 
/23/ 
A3 
A4 
2 
/44/ 
2 
/44/ 
2 
/44/ 
2
11
 
/33/ 
2 
2 
/35/ 
B1 
B2 
B3 
3 
/12/ 
3 
/12/ 
3 
/12/ 
3 
3 
/22/ 
B4 4 /21/ 4 /22/ 4 /22/ 
3 
/21/ 
4 4 /31/ 
C1 
C2 
C3 
5 
/33ʔ/ 
5 
/33ʔ/ 
5 
/33ʔ/ 
4 
/33ʔ/ 
5 
5 
/44ʔ/ 
C4 6 /52/ 6 /51ʔ/ 6 /51ʔ/ 5 /51/ 6 6 /41ʔ/ 
DS1 - 
DS2 - 
DS3 
2 2 2 2 
- 
2  
/35/ 
DS4 6 6 6 5 - 5 /44/ 
DL1 - 
DL2 - 
DL3 
3 3 3 
- 
3 
/22/ 
DL4 4 4 4 
3 
5 4 /31/ 
 
                                                 
11 The phonological characterisation given here is /33/ because in isolation the phonetic realisation of the tone is 
[23]. In certain other phonetic environments the tone is realised as [45]. 
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All six varieties reveal the same pattern of splits and mergers for the A column, namely A12-34. The 
C and DS columns also pattern in the same way for all reported
12
 varieties, namely C123-4 and DS123-4. A 
further feature that holds true for all varieties apart from the variety described by Kullavanijaya et al is the 
identical patterns of the B and DL columns, i.e., B=DL. The main difference between the varieties is whether 
or not the tone in B4 is distinct from the tone in B123. All varieties apart from Petsuk (1978) show a 
distinction. Other differences exist in the tones on the checked syllables in the varieties spoken in Thailand, 
viz. DL4 is associated with C123 in the Chiang Mai variety and DS4 is associated with C123 in Nan. While 
of interest, it is beyond the scope of this study to investigate these differences further. In addition to the high 
degree of similarity between varieties in terms of the patterns of tonal splits and mergers, there is also a high 
degree of similarity in terms of the phonological characterisations of the various tones. Aside from 
differences in the B column which are caused by the difference in tone split in Petsuk's study, the main 
difference is the nature of Tone 2. The first four studies report a level tone whereas Akharawatthanakun 
reports a mid rising tone. 
In seeking an explanation for the differences in the B column, time seems to be the obvious factor. If 
these data can be taken as representative, it would appear that half a century ago all
13
 Khuen varieties had six 
distinctive tones. Twenty years later however, in the Kang Murng area at least, there had been a coalescence 
of the two tones in the B column resulting in a five-tone system. The development of the six-tone system is 
consistent with the general pattern of tonal development in Tai languages in which each of the original tonal 
categories underwent a binary split yielding six separate tones. Various modern Tai varieties have tonal 
systems with fewer than than six tones, caused by the merger of two of the six categories (see Pittayaporn 
2009a:245-246 for examples). Taking this to be the case, we now sketch a possible process of development 
of the six-tone system described by Gedney (1996a&b [1964]), depicted in Figure 10.  
 
  A B C DS DL 
1. Voiceless friction sounds 
2. Voiceless unaspirated stops      
1 = /35/ 
3. Glottal 
3 = /12/ 5 = /33ʔ/ 2 3 
4. Voiced 
2 = /44/ 
4 = /22/ 6 = /51ʔ/ 6 4 
Figure 10: Gedney's Khuen six-tone system with phonemic characterisations 
First note that voicing of initial consonants is associated with higher tonal onset in each column, in 
other words, Tones 2, 4 and 6 have higher initial pitch than their counterparts 1, 2 and 3 which have 
voiceless initial consonants. We conclude that segment-tone interaction was the main mechanism that caused 
the initial tone splits (cf Pittayaporn 2009a:260,262). For *C (the C tone immediately prior to the tone split) 
we posit a high falling tone with glottalisation, akin to Tone 6. Tone 5 can be derived from Tone 6 firstly by 
voiceless onset lowering the initial pitch and then the process of contour reduction creating a level tone from 
the falling tone. For *B a low rising tone can be posited akin to Tone 3. Tone 4 could develop from the low 
rising tone by segment-tone interaction and/or contour reduction. For *A a high level tone can be posited, 
akin to Tone 2. Tone 1 could develop from the high level tone by segment-tone interaction lowering the 
initial pitch followed by perceptual maximisation raising the final pitch to make the contour more distinctive. 
The three tones posited for *ABC closely resemble the PT tones reconstructed by Pittayaporn (2009a:271) 
and depicted in Table 1. 
In order to provide a possible explanation of what brought about the merger of the tones in the B 
column yielding the five-tone system described by Petsuk (1978:109), it is necessary to consider both 
internal factors, such as the phonological change mechanisms proposed by Pittayaporn (2007b:1421-1422) 
and external factors such as language contact. During the period between Gedney's and Petsuk's research the 
number of Shan speakers in the Keng Tung area was increasing
14
. In fact even in 1957 Shan was 'very widely 
spoken in Kengtung' (Egerød 1959:123). As a trading centre and regional capital Keng Tung attracted Shan 
people from the areas further west in Shan State where they lived in greater numbers. So in the city Khuen 
came into close contact with Shan. Wardhaugh (2004:192-3) describes how innovations in language often 
spread from cities to surrounding rural areas. It is conjectured therefore that the change in Khuen tones began 
in Keng Tung because of contact with Shan and spread out from the city, most readily to those areas that 
                                                 
12
 Kullavanijaya et al (1998) do not give any information about the DS column. 
13
 There is no data from that era for the Thailand varieties, but given that their contemporary patterns are the same 
as the older descriptions of varieties from Keng Tung Township, the simplest explanation is that they all derive 
from a common six-tone system. 
14
 Personal communication with the elderly residents of Kengtung who have witnessed the changes during their 
lifetime. 
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have the best access to Keng Tung. It is not possible to directly verify this hypothesis since the only 
published data from Keng Tung are Gedney ([1964] 1994a) and Egerød (1959). Egerød was sure however 
that Khuen in Keng Tung had been influenced by Shan:  
Khün has been heavily influenced by Shan, especially as far as borrowing of vocabulary is 
concerned. The language of many Khün speakers is now corrupted to the point of being almost 
Shan. (Egerød 1959:124).  
Egerød (1959:125) further attributed to the influence of Shan the Khuen 'tendency to confuse' short high 
vowels with their long counterparts. In addition to the general influence mentioned by Egerød, there is 
anecdotal evidence to the effect that elderly Khuen residents of Keng Tung cannot remember anything other 
than a five-tone system, indicating that the five-tone system has been in use for most if not all of their lives.  
This study includes data from Keng Tung city as well as the areas of Kang Murng and Murng Lang for 
comparison with previous studies as well as the areas of Yang Keng and Kat Fah. 
3 Methodology 
This study followed the general two-phase approach for determining tonal systems in Tai languages 
described by Tingsabadh (2001:212-214). In the first phase a wordlist based on Gedney’s tone checklist is 
elicited (Gedney 1972:434-436). Analysing the responses to the first phase establishes the patterns of tonal 
splits and mergers and in particular the number of tones – normally taken to be the number of distinct tones 
on smooth syllables. Having established the number of tones, the researcher develops a second list of words 
that contrast tones in identical or analogous environments. Akharawatthanakun (2002, 2004) used the 
methodology to investigate tonal patterns in dialect contact areas. Gedney's checklist works well where the 
Tai variety under investigation uses words cognate with the words on the checklist. Where this is not the case 
however, the chances are that the elicited word will not lie in the desired tonal category. The methodology 
for the present study is based on that of Akharawatthanakun (2012) who increased the number of items in the 
wordlist for the first phase from 60 to 140 to provide a much more robust coverage of the whole range of 
tonal categories. The following sections describe the informants and data collection procedures used in the 
study. 
3.1 Informants 
As described in Section 2.2, age and location are factors that might affect pronunciation. Furthermore, since 
the social roles of males and females are often different, gender was also included as a factor to be 
investigated. Data was primarily collected over a period of 7 days from male and female Khuen informants 
across a broad spectrum of ages from Keng Tung city and Kang Murng and Murng Lang areas as well as 
from other village tracts that do not lie in either of these areas. A total of 12 informants (7 male; 5 female) 
were included in the study: 2 from Keng Tung (both male); 2 from Kang Murng (1 male; 1 female); 2 from 
Murng Lang (1 male; 1 female); 2 from Yang Keng (1 male; 1 female); and 4 from Kat Fah (2 male; 2 
female). Females were aged between 15 and 78; males were aged between 27 and 83. Apart from the tonal 
differences described below, there were no noticeable differences in pronunciation across age, gender and 
location categories. 
3.2 Data collection 
There were two phases of data collection. The purpose of Phase 1 was to determine the pattern of tonal splits 
and mergers for a particular informant. The 140-item wordlist devised by Akharawatthanakun (2007) was 
used for this purpose, but due to time constraints with informants usually only a subset of items were used. 
The items were elicited by means of pictures, miming or pointing. The responses were transcribed by hand 
but not recorded. Over the 12 informants, the average number of words used to determine the pattern of tonal 
distribution for an individual was 54.  
The purpose of Phase 2 was to provide acoustic data from a set of words which as far as possible had 
tone as the sole differentiating feature. The wordlist used in Phase 2 is thus referred to as the 'Analogous 
Wordlist' and is shown in Figure 11 displayed on the Gedney box framework.  
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Figure 11: Analogous wordlist displayed on Gedney box framework 
In each box in Figure 11 the word to be elicited is given in Khuen script with a phonetic description 
based on Gedney ([1964] 1994a:978) and finally an English gloss. The six distinctive tones of the Khuen 
tonal system as described by Gedney are covered by the set of words found in cells A2;B2;C2;A4;B4;C4 
which are minimally differentiated by tone. The phonetic transcription of tone is based on Chao (1930). 
Items from every box in the Gedney box framework were elicited and could be compared with the 
conclusions from Phase 1. 
Items on the analogous wordlist were elicited by means of pictures which were presented to the 
informant in random order. Over the 12 informants the average number of replications recorded of each item 
in the analogous wordlist is 4, that is on average approximately 90 tokens were recorded for each informant. 
Tokens were recorded using a Sony MZ-RH1 minidisc recorder before being transferred to computer where 
Speech Analyzer
15
 was used to produce and view graphs of pitch contours and raw waveforms.  
The procedure for data collection for Shan was slightly different to that for Khuen. Having previously 
elicited and recorded a general 406-item wordlist from a 32-year old female Shan informant from Keng 
Tung, the tonal distribution for this informant had already been established. For the purposes of this study 
therefore only minimal contrasts on open syllables were elicited and recorded. Two sets of contrasts as 
shown in Table 4 were elicited and recorded in random order. Set I was devised by Poo-Israkij (1985:95) and 
Set II by the author.   
Table 4: Sets of words for Shan tone constrasts 
 
 
For Set I two tokens of each word were recorded, and because of its affinity with the wordlist used for 
Khuen, eleven tokens of each word in Set II were recorded. Each word in the table has a transcription in 
Shan script, a phonemic transcription based on Poo-Israkij (1985:91) and an English gloss. 
                                                 
15
 Speech Analyzer was developed by JAARS (an affiliate with SIL International.) The tool has pitch and spectro  
analysis capabilities. 
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4 Analysis of tone systems in contemporary Khuen varieties 
The tonal distribution was determined for each individual informant and two patterns emerged: a six-tone 
system following the pattern of Gedney ([1964] 1994a) as displayed in Figure 6 and a five-tone system 
following the pattern of Petsuk (1978) as displayed in Figure 7. Before presenting the results, it is worth 
noting some comments made by one of the informants. The 38-year old male informant from Yang Keng 
commented that in his area people used to have six tones but now younger generations only have five. This 
begs the question of how much older someone would need to be to be still using the six-tone system, in his 
area or other areas. In this respect, note that the informant for Petsuk (1978) would be around 55 today. Thus 
it might be expected that informants would need to be well over 55 to be using the six-tone system. This is 
the case for the other informant from Yang Keng in this study (78-year old female) who still uses the six-
tone system. The male informant from Yang Keng further commented that the loss of one tone came about in 
order to pronounce the tone for Gedney boxes B123 more like Shan. This latter point will be discussed in 
detail in Section 4.3. 
A total of nine out of the twelve informants have a five-tone system and the remaining three have six 
tones. Both informants from Murng Lang (a 68-year old male and a 30-year old female) have six tones as 
does the 78-year old female informant from Yang Keng. The two informants from Kang Murng both have 
five tones as might be expected given their ages (27; 56) in the light of Petsuk's study. If the change is indeed 
attributable to language contact with Shan, then it is not surprising that the 49-year old male informant from 
Keng Tung should also have five tones. As far as the 83-year old male informant from Keng Tung is 
concerned, the fact that he has five tones suggests either that he once had six tones and eventually lost one of 
the tones or that he always had five tones in which case the change to a five-tone system had begun some 
time before Petsuk's informant was born. The lack of change in Murng Lang is consistent with the fact that 
Murng Lang has poorer road connections with Keng Tung and hence there is likely to be less contact 
between Murng Lang inhabitants and outsiders. While the 67-year old male informant from Kat Fah claimed 
there was a difference between B123 and B4, in practice his pronunciation of tone was the same for these 
categories. This perception that these tones were different despite the lack of a phonetic difference can be 
interpreted as evidence that in the past there was a phonetic difference which has been lost over time. 
Alternatively the informant's perception could be due to his knowledge of the Khuen script which provides 
for separate tones, but even this points to a six-tone system in the past, whether in the experience of this 
particular informant or not. 
In order to compare the two systems one informant of each type was chosen for further analysis. For 
each individual informant, an average was taken over five tokens of each tone. This was done by first 
normalising the duration of each tone. The effect of this was to create more representative contours for each 
tone. The duration of each tone was then de-normalised to produce a graph that better reflects the actual tonal 
contours in relation to one another. The next two sections describe respectively the six- and five-tone 
systems. 
4.1 Six-tone system 
The pattern of tonal distribution for those informants having a six-tone system is shown in Figure 12. The 
pattern is the same as that of Egerød (1959:124) and Gedney (1994a; 1994b). The tones are labelled 1,...,6 
for ease of reference.  
 
  A B C DS DL 
1. Voiceless friction sounds 
2. Voiceless unaspirated stops 
1 
3. Glottal 
3 5 2 3 
4. Voiced 
2 
4 6 6 4 
Figure 12: Tone distribution for contemporary six-tone system 
The six tones are characterised both in words and numbers in Table 5. For the sake of comparison with 
previous studies, phonological characterisations of the tones from Gedney ([1964] 1994a) are also given. 
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Table 5: Description of tones in six-tone system 
 Contemporary Six-Tone System Gedney [1964] 
Tone 
Label 
Word description Phonetic  
characterisation 
Phonological 
characterisation 
Phonological  
characterisation 
Tone 1 falling rising (FR) [215] /215/ /35/ 
Tone 2 high (H) [44] /44/ /44/ 
Tone 3 low rising (LR) [13] /13/ /12/ 
Tone 4 low (L) [21] /22/ /22/ 
Tone 5 mid glottalised (MG) [33ʔ] /33ʔ/ /33ʔ/ 
Tone 6 high falling (HF) [51] /51/ /51/ 
 
In Table 5 the phonological characterisation follows Yip (2002:23) in interpreting the fall in low Tone 
4 as being too slight to make it a contour tone. Gedney (1972:423) observed that most tonal systems in Tai 
languages include tones with some kind of glottal constriction. This is a suprasegmental feature which differs 
from the segmental glottal in checked syllables (Court 1998:4). It is no surprise therefore to find that mid 
glottalised Tone 5 ends in glottal closure. Moreover since consonant clusters do not occur in the coda (c.f 
Figure 2) interpreting the glottalisation as a segmental glottal final would violate the established syllable 
structure. The glottalisation is therefore associated with the tone and is naturally represented on the tone label 
because both pitch and glottalisation are laryngeal features. One further point to note is how closely the 
contemporary tones match the historical ones phonologically. The normalised pitch contours of the six 
distinctive tones are plotted in Figure 13. 
 
 
Figure 13: Normalised pitch contours in contemporary Khuen six-tone system 
As can be seen from the pitch contours in Figure 13 the tones are clearly differentiated by pitch and 
the nature of the contour, either rising, falling or level. The differentiation becomes even clearer however 
when duration is taken into consideration. The real-time pitch contours of the six-tone system are plotted in 
Figure 14. 
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Figure 14: Normalised pitch contours in contemporary Khuen six-tone system 
The contours in Figure 14 show a considerable range of durations: the shortest duration (high falling 
Tone 6, 270ms) is only 57% of the longest duration (low rising Tone 1, 470ms). Similarly mid glottalised 
Tone 5 (310ms) is 66% of the duration of low rising Tone 1. It is significant that the shorter duration of the 
mid glottalised Tone 5 serves to distinguish it from the two other level tones, namely high Tone 2 and low 
Tone 4. Having both duration and glottalisation to distinguish the mid glottalised Tone 5 from the other two 
level tones means that level tones in the Khuen six-tone system are less likely to be subject to the kind of 
confusion in difficult listening conditions observed by Abramson (1976) for Standard Thai. The nature of the 
contour of high falling Tone 6 is highly distinctive. The high starting point and subsequent rapid fall in pitch 
(which inevitably leads to a shorter duration) yields a tonal contour unlike any of the other tones. 
The magnitude of the difference in durations raises the question of whether the shorter durations of 
Tones 5 and 6 are attributable to the tones or simply due to vowel length. It is beyond the scope of this study 
to address this issue save for making the following comments. Firstly Abramson's classic work on Standard 
Thai tones showed a comparable range of durations for syllables ending in long vowels as well as syllables 
with short vowels ending in a sonorant (Abramson 1962:120-124). Secondly, the phonemic status of vowel 
length in Tai languages is an issue that has long been pondered by Tai linguists - see for example Hartmann 
(1976). Thirdly, vowel duration was a key feature of the PT tones reconstructed by Pittayaporn (2009a:271-
274). Finally, in the present study all of the realisations of mid glottalised Tone 5 and high falling Tone 6 
whether on open syllables such as those used for Figure 14 or on syllables ending in a sonorant, had 
durations that were noticeably shorter than for Tones 1-4 on the same range of syllable types. This final point 
is consistent with Pittayaporn's reconstruction of *C as having shorter duration. 
4.2 Five-tone system 
The pattern of tonal splits and mergers for those informants having a five-tone system is shown in Figure 15. 
The pattern is the same as that of Petsuk (1978:109). For ease of comparison between the five- and six-tone 
systems the tones in A and C columns are labelled the same. The single tone in the B column of the five-tone 
system is labelled '3-4' not just for the sake of comparison with the two tones labelled '3' and '4' in the six-
tone system but also in order to make the correspondences of Tones 5 and 6 with their counterparts in the 
six-tone system more obvious. 
 
  A B C DS DL 
1. Voiceless friction sounds 
2. Voiceless unaspirated stops     
1 
3. Glottal 
5 2 
4. Voiced    
2 
3-4 
6 6 
3-4 
Figure 15: Tone distribution for contemporary Khuen five-tone system 
The five tones are characterised both in words and numbers in Table 6. For the sake of comparison 
with previous studies, phonological characterisations of the tones from Petsuk (1978:24-25) are also given.  
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Table 6: Description of tones in contemporary Khuen five-tone system and Petsuk (1978:24-25) 
 Contemporary Five-Tone system Petsuk (1978) 
Tone 
Label 
Word description Phonetic  
characterisation 
Phonological 
characterisation 
Phonological 
characterisation 
Tone 1 falling rising (FR) [325] /325/ /15/ 
Tone 2 mid (M) [32] /33/ /33/ 
Tone 3-4 low (L) [21] /22/ /22/ 
Tone 5 mid glottalised (MG) [33ʔ] /33ʔ/ /33ʔ/ 
Tone 6 high falling (HF) [41] /41/ /51/ 
 
The characterisations show that the tones in the contemporary five-tone system are essentially the 
same as those reported by Petsuk. The normalised pitch contours of the five distinctive tones are plotted in 
Figure 16.  
 
 
Figure 136: Normalised pitch contours in contemporary Khuen five-tone system 
As can be seen from the pitch contours in Figure 16 mid Tone 2 and mid glottalised Tone 5 are very 
close in pitch for the majority of their duration. This is seen even more clearly in Figure 17 where the pitch 
contours are plotted on a real time scale.  
 
 
Figure 17: Pitch contours in contemporary Khuen five-tone system 
R. Wyn OWEN | A tonal analysis of contemporary Tai Khuen varieties | JSEALS 5 (2012) 
 
26 
As can be seen from Figure 17 the pitch of mid Tone 2 drops at the end of its duration whereas the 
pitch of  mid glottalised Tone 5 remains relatively constant. The main auditory cue that distinguishes the two 
tones however, is the glottal constriction in mid glottalised Tone 5. This may be seen in the plot of the 
waveform in Figure 18. The upper panel of the display in Figure 18 shows the raw waveform of the five 
tones in rising numerical order, Tone 1 followed by Tone 2 etc. The lower panel shows the corresponding 
pitch curves. The glottal constriction of mid glottalised Tone 5 can be seen by the relatively abrupt ending of 
the waveform corresponding to Tone 5
16
. The magnitude of the oscillations about the mean suddenly 
decreases due to the sharp glottal closure.  
 
 
Figure 148: Waveform and pitch contour plots for contemporary Khuen five-tone system 
One further point to note is that as described by Petsuk (1978:24) Tone 2 has two phonetic variants 
which are in complementary distribution. The variant depicted in Figures 16-18 is for single syllable words 
in isolation. When preceded by a syllable with Tone 1 or a checked syllable with Tone 2, the realisation of 
Tone 2 is higher in pitch. While it is beyond the scope of this study to identify all conditioning factors,  it is 
worth observing that the higher-pitched variant of Tone 2 is more readily distinguished from Tone 5 than the 
citation form. 
4.3 Comparison of five- and six-tone systems 
In order to explore the relationship between the two tone systems, each tone is described in prose and Chao 
(1930) numbers in Table 7. 
                                                 
16
  Gardner (1997:11) gives a waveform which shows very similar glottalisation on the C123 tone in the Nan 
dialect of Northern Thai. 
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Table 7: Description of tones for contemporary Khuen five- and six-tone systems 
 Six-Tone System Five-Tone System 
 Description Phonological 
characterisation 
Description Phonological 
characterisation 
Tone 1 falling rising /215/ falling rising /325/ 
Tone 2 high /44/ mid /33/ 
Tone 3 low rising /13/ 
Tone 4 low /22/ 
low /22/ 
Tone 5 mid glottalised /33ʔ/ mid glottalised /33ʔ/ 
Tone 6 high falling /51/ high falling /41/ 
 
Tones 1, 5 and 6 are phonetically identical or very similar in the two systems. Tone 2 is quite similar, 
with an additional fall in the five-tone system (see discussion in Section 4.2). The main difference is that 
whereas in the six-tone system Tones 3 and 4 are distinct, in the five-tone system there is but a single tone. 
Since the contemporary six-tone system was shown to be essentially the same as the historical one, and the 
difference between the two systems is caused by the coalescence of Tones 3 and 4 in the six-tone system, it 
is of interest to investigate the cause of this change. Khuen has been strongly influenced by Shan (see 
Section 2.2) and one informant in the present study commented that the pronunciation of the Khuen low 
rising tone (Gedney boxes B123) was changed to sound more like Shan. In the following section therefore 
Khuen tones will be compared with those in contemporary Keng Tung Shan. 
4.4 Comparison with Shan 
The pattern of tonal distribution is shown in Figure 19. This is consistent with seven out of eight studies in 
Poo-Israkij's summary of the tone systems of Shan from various locations (Poo-Israkij 1985:101-107). In 
particular it agrees with Brown's data for Keng Tung
17
 Shan (Brown [1965] 1985:153). 
 
  A B C DS DL 
1. Voiceless friction sounds 
2. Voiceless unaspirated stops 
3. Glottal 
1 3 4 2 3 
4. Voiced 2 4 5 5 4 
Figure 19: Tone distribution for contemporary Keng Tung Shan 
The five Shan tones are characterised both in prose and Chao (1930) numbers in Table 8. For the sake 
of comparison with previous studies, phonological characterisations of the tones from Brown ([1965] 
1985:89) are also given. 
Table 8: Description of Shan tones 
 Contemporary Keng Tung Shan Brown (1985) 
Tone 
Label 
Word description Phonetic  
characterisation 
Phonological 
characterisation 
Phonological 
characterisation 
Tone 1 falling rising (FR) [214] /214/ /24/ 
Tone 2 high (H) [45] /55/ /45/ 
Tone 3 mid falling (MF) [31] /31/ /11/ 
Tone 4 mid glottalised (MG) [33ʔ] /33ʔ/ /33/ 
Tone 5 high falling (HF) [53] /53/ /53ʔ/ 
                                                 
17
 Actually, Brown's informant was from a Shan village in Thailand's Chiang Rai province that had migrated from 
Keng Tung about 30 years previous to the fieldwork (Brown [1965] 1985:89). 
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The shapes of the tones are indicated by the pitch curve plot from Speech Analyzer shown in Figure 
20. The tones are plotted in rising numerical order, i.e., Tone 1 first then Tone 2, etc. 
 
 
Figure 20: Waveform and pitch contour plots for contemporary Keng Tung Shan 
To facilitate the comparison of the Khuen five-tone system with the Shan system, the two systems are 
represented side-by-side in Figure 21.  The Gedney box framework is used to show distribution and the tones 
are characterised by abbreviations of the prose descriptions (FR - falling rising, etc.) and phonetic 
characterisations using Chao (1930) numbers.  
 
Khuen Five-Tone System  Keng Tung Shan Tone System 
 A B C DS DL   A B C DS DL 
1  1 
2 
FR 
[325]  2 
3 
MG 
[33ʔ] 
M 
[44] 
 3 
FR 
[214] 
MF 
[31] 
MG 
[33ʔ] 
H 
[55] 
MF 
[31] 
4 
M 
[32] 
L 
[21] 
HF [41] HF [42] 
L 
[21] 
 
4 H [45] 
MG 
[33ʔ] 
HF [53] HF [53] MG [33ʔ] 
Figure 21: Comparison of tones in Khuen five-tone and Shan systems 
Firstly note that both systems have three tones that are identical or near identical: Falling Rising Tone 
1; Mid Glottalised Tone 3 and High Falling Tone 5. Thus 7 out of 20 Gedney boxes in the two systems have 
identical or near identical tones.  A further 10 boxes have tones that are similar. The pitch height is the main 
feature that distinguishes Khuen Mid tone 2 from Shan High Tone 2 and the extent of the fall in Khuen Low 
Tone 3 and Shan Low falling Tone 3. The remaining 3 boxes whose tones are not similar are due to the 
different tonal distribution patterns. When one includes the high variant of Mid Tone 2 in the Khuen system 
which is very similar to the High Shan Tone 2, the proportion of cognate words that would be pronounced 
with near identical tones in the two languages will be even higher in connected speech.  
Having seen the how closely the tones in the Khuen five-tone system resemble those of the Shan 
system it is natural to go one step further and consider the Khuen six-tone system. The tone shape that was 
'lost' from the Khuen six-tone system (described as Tone 3 'low rising' /13/ in Table 7) was the one that had 
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no phonetically similar counterpart in the Shan system. This represents compelling evidence in favour of the 
hypothesis that Khuen tones have changed to sound more like Shan, exactly as perceived by the young male 
informant from Yang Keng. These results bear a strong resemblance to those of L-Thongkum (1997) who 
found that whereas older Mien speakers in northern Thailand had a six-tone system, younger speakers had a 
five-tone system with some tonal contours modified to more closely resemble those of the five-tone system 
of Standard Thai. 
5 Summary and Conclusion 
The main aim of this research was to compare the tonal systems in evidence in contemporary Khuen with 
each other and with those described in previous studies. The locations of Keng Tung city and the Kang 
Murng and Murng Lang dialect areas were of particular interest. In the following sections some conclusions 
are drawn and suggestions made for further research. 
5.1 Summary 
Several pieces of evidence point to a change over time in most geographical locations. Studies by Egerød 
(Keng Tung, 1957) and Gedney (Kang Murng and Murng Lang, 1964) showed six-tone systems. By 1978 
Kang Murng had changed to a 5-tone system by the coalescence of the tone for B123 with that for B4 
(Petsuk 1978:109). The present study confirmed this change for Kang Murng and showed a similar change 
for Keng Tung. Although no previous studies of Yang Keng or Kat Fah have been published, anecdotal 
evidence suggests that there used to be six tones but now there are five. One elderly informant from Yang 
Keng still has six tones. The one place where change was not observed is Murng Lang: both informants 
included in the present study use six tones, as did Gedney's informant back in 1964.  
One of the informants in the study commented that change in the B123 tone from the former six-tone 
system was motivated by the desire to sound more like Shan, presumably for ease of communication with the 
growing number of Shan speakers. This is substantiated in the present study by demonstrating the phonetic 
similarity of the new B123 tone in the Khuen 5-tone system to the B123 tone in Keng Tung Shan. 
Furthermore, the geographic locations where the change has taken place, i.e., Keng Tung city, and the areas 
of Kang Murng, Kat Fah, and Yang Keng are those that have better road connections to Keng Tung city and 
hence are more likely to have contact with Shan speakers. The relative difficulty of travelling from Keng 
Tung to Murng Lang is hypothesised as a major factor in the preservation of the six-tone system in Murng 
Lang. 
5.2 Implications 
The following implications emerge from this research: 
 
• The present variation in tone systems is explained by language contact and the five-tone system is a 
recent modification of the six-tone system so for the purposes of using tonal criteria in cross-
linguistic classification the six-tone system should be chosen to represent Khuen. 
• The implication for the Khuen writing system is that as long as there are systems with six tones in 
use in Khuen communities, the writing system must be able to represent six tones.  
• The evidence here is consistent with change spreading out from a city due to language contact. 
Khuen varieties in Keng Tung and the most accessible outlying regions have changed their tones 
whereas the more remote areas have not changed. 
5.3 Further research 
In order to gain a fuller picture of the relative proportions of the population who use five- and six-tone 
systems more of the same kind of data can be collected to bolster the body of evidence already gathered. 
Other village tracts in particular to the east and south of Keng Tung should also be included in a further 
study.  
It might be that accessibility from Keng Tung is too simplistic to serve as a predictive factor of 
whether communities change to the five-tone system. An extra factor could be introduced, namely the 
accessibility of a particular village, measured for example by how close it is to to a paved road. In this case a 
social network approach along the line of Goetz's study of language maintenance in Tai Nuea would provide 
a much firmer basis on which to draw conclusions (Goetz 2001). 
A fuller discussion of how phonological variation in contemporary spoken Khuen is accommodated by 
the Khuen writing system is in preparation by the author. 
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